
a ptus sign {*) inside ttits box 



□ 



PTQrSB/08a (08-03) 
Approved (or use throuBh 07/31/2006. OMB 0651-0031 
U.S. Patent and Trademafii Office: U.S. OEPARTMEm* OF COMMERCE 

Und^the^geiwojItRedug^ 



tute for form 1449A/PTO 



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/032.284 



December 21,2001 



Ung Chen, et al. 



1763 



Moore, Karia A. 



AMAT/51 92.02/CPI/COPPER/PJS 




Sheet 



of 



Submission Date 



February 17, 2004 



U.S. PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No/ 


Document Number 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Applicant of Cited Document 


Pages. Columns, Lines, Where 
Relevant Passages or Relevant 
Figures Appear 


Number-Kind Code* 




Al 


US-6660126 B2 


12/09/2003 
• 


Nguyen, et al. 








A2 


US-6630030B1 


10/07/2003 


Suntola. et al. 








A3 


US-6579372 B2 


06/17/2003 


Park 








A4 


US-657B287 B2 


06/17/2003 


Aswad 








A5 


US<e572705 81 


06/03/2003 


Suntola, et al. 








A6 


US-6551406 B2 


04/22/2003 


KIlpi 








A7 


US-6511539B1 


01/28/2003 


Fiaaljmakers 








AS 


US-6481945B1 


11/19/2003 


Hasper, et al. 








A9 


US-6478872B1 


11/12/2002 


Chae, et ai. 








AID 


US-6447607 B2 


09/10/2002 


Solnlnen, et al. 




* 




All 


US-6231672B1 


05/15/2001 


Choi, et al. 








A12 


US-6197683B1 


03/06/2001 


Kang, et al. 








A13 


US-61 83563 B1 


02/06/2001 


Choi, et al. 








A14 


US-5336362 


08/16/1994 


Imahashi 








A15 


US>5261959 


11/16/1993 


Gasworth 








A16 


US-20040015300A1 


01/22/2004 


Qanguli, et al. 








A17 


US'20Q40013577 Al 


01/22/2004 


Ganguli, et al. 




\1 


/ 


A18 


US-20040011504A1 


01/22/2004 


Ku, et al. 





FOREIGN PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No.' 


Foreign Patent Document 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Applicant of Cited Document 


Pages. Columns, Lines, 
Where Relevant Passages or 
Relevant Rgures Appear 




Number-Kind Code* ^ 






B1 


WO 02/45871 Al 


06/13/2002 


Angstrom Systems, Inc. 










B2 


WO 02/08488 Al 


01/31/2002 


ASM Microchemistry OY 










83 


WO 01/36702 Al 


05/25/2001 


Genitech Co., Ltd. 










B4 


WO 01/17691 Al 


03/15/2001 


ASM America, Inc. 








f 


B5 


WO 00/79576 Al 


12/28/2000 


Genitech, Inc. 






Examiner ^AflA MO/fe Date Considered ^ / ^ 1 



EXAMINER: Initial H raference considered, whether or not cftatton is in conformance with MPEP 609. Draw line thrDugh citation if not in confonnanea and not considered. Include 
copy of this form with next communication to applicant, t Applicant's unique citation designation number (optionaO- a See Kinds Codes of USPTO Patent Documents at 
www.uspto.QOv Of MPEP 901 .04. a Enter Office that Issued the document, by the two-letter code CWlPO Standard ST.3). 4 For Japanese patent documents, the indication of the year 
of the reign of the Emperor must precede the serial number of the patent document sKind of document by the appropriate symbols as iruiicatBd on the document under WlPO 
Standard ST. 16 if possible. 0 Applicant is to pboe a check mark here if English language Translation b attached. 



This collection of information is required by 37 CFR 1.97 and 1.9S. The infomiation is required to obtain or retain a benefit by the pubGc whk:h is to file (and by the USPTO to 
process) an appDcatton. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete. Including gathering, preparing, and 
submitting the oompteted applicatk)n form to the USPTO. Time wQl vary depending upon the Individual case. Any comments on the amount of time you lequfre to oompleta this form 
and/or suggesttons for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademaric Office. P.O. Box 1450. Alexandria. VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORI^ TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450. Alexandrta, VA 22313-1450. // you need 
assistance in completing the fow% call ISOO-PTO-SigQ (1 -600-786-9199) and seiect option 2. 




a plus sign (-*■) inside this box 



□ 



PTaSB/08a (0aO3) 
Approved for use through 07/31/2006. 0MB 0851<003t 
U.& Patent and Trademafk Office: U S. DEPARTMENT OF COMMERCE 
Under the Papenwoik Redaction Acid 1995. no yrsons are re quiiBd to re siKwd to a 



4v 1 Sjfititute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 



(Use as many sheets as necessary) 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/032.284 



December 21, 2001 



Ling Chen, et al. 



1763 



Moore, Karia A. 



AMAT/5192.02/CPI/COPPEFVPJS 



Sheet 2 



of I 4 



Submission Date 



February 17, 2004 



U.S. PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No. 


Document Number 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Applicant of Cited Document 


Pages, Columns, Lines, Where 
Relevant Passages or Relevany 
. Rgures Appear / 


Number-Kind Code^ ^ 


-4 




Al 


US-20040011404A1 


01/22/2004 


KUt et al. 








A2 


US-20030224107A1 


01/29/1991 


Hey et al. 


\ / 






A3 


US'20030213560A1 


11/20/2003 


Wang, et al. 








A4 


US-20030198754A1 


10/23/2003 


Xi.etal. 








A5 


US-20030194493A1 


10/16/2003 


Chang, et al. 








A6 


US-20030143747A1 


07/31/2003 


Bondestam, et al. 








A7 


US-20030140854 Al 


07/31/2003 


Kilpi 








AS 


US-200301 21608 Al 


07/03/2003 


Chen, et al. 








A9 


US-20030121469A1 


07/03/2003 


Lindfors. et al. 








A10 


US-200301 16087 Al 


06/26/2003 


Nguyen, et al. 








All 


US-200301 13187 Al 


06/19/2003 


Lei, et al. 








A12 


US-200301 06490 A1 


06/12/2003 


Jallepally, et al. 








A13 


US-20030101927A1 


06/05/2003 


Raaijmakers 








A14 


US-20030089308 Al 


05/15/2003 


Raai^akers 








A15 


US-20030079686 Al 


05/01/2003 


Chen, et al. 








A16 


US-2003007S925A1 


04/24/2003 


Undfors, et al. 








A17 


US-20030075273A1 


04/24/2003 


Kilpela, et al. 




H 


/ 


A18 


US-20030053799At 


03/20/2003 


Lei 





FOREIGN PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No.' 


Foreign Patent Document 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Applicant of Cited Document 


Pages, Columns, Lines, 
Where Relevant Passages or 
Relevant Figures /appear 




Number-Kind Code^***^ - 




B1 


WO 00/54320 


09/14/2000 


Genus. Inc. 










B2 


WO 99/65084 


12/16/1999 


A.SM. Intemational N.V. 










83 


WO 99/01595 


01/14/1999 


NesteOY 








k — 


B4 


WO 96/17107 


06/08/1998 


Milrokemia OY 










B5 


JP 2000-212752 


08/02/2000 








Examiner 


0^(f^A MaSfB DateConside^d 6/^ 



EXAMINER* Initial If reference considered, wtietlier or not citation is in conformance with MPEP 609. Draw line through citation if not In oonfonnance and not oonsidarad. Include 
copy of this fonn with next communication to applicant i AppDcanfs unique citation designation number (optional), t See Kinds Codes of USPTO Patent Documents at 
www.uspto.gov or MPEP 901 .04. a Enter Office that issued the document, by the two-letter code (WlPO Standard ST.3). 4 For Japanese patent documents, the indication of the year 
of the reign of the Emperor must precede the serial number of the patent document sKInd of documem by the appropriate symbols as indicated on the document under WlPO 
Standard ST. 16 If possible. • Applicant is to place a check mark here if English language Translation Is attached. 

This cottection of Infomiatnn is required by 37 CFR 1.97 and 1.98. The infonnation is required to obtain or retain a benefit by the public which Is to Vde (and by the USPTO to 
process) an application. ConfUentiatity is governed by 35 U.S.C. 122 and 37 CFR 1.14. This ooOsctton b estimated to take 2 houre to complete, inciuding gathering, preparing, and 
submitting the completed application form to the USPTO. Time wtO vary depending upon ttie Indivklual case. Any comments on the amount of time you require to completa this fomi 
and/or suggestions for reducing tiiis burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark Office. P.O. Box 1450, Alexandria, VA 22313-1450. DO 
NOT SEND FEES OR COIMPLETED FORJ^S TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450, Alexandrfa, VA 22313-1450. // you need 

assistance in oompieUng the fonn, cail l-SOO-PTO-SIQB (ISOO-rse-SISS) and select option Z 



« 




phis sign (♦} inside this txn 



□ 



PT(VSB/08a ((»<») 
Approved tor use tfirouffti 07/31/2006. 0M6 0651-0031 
U.S. Patent and Trademartc Office: U.S. OEPARTMEm' OF COMMERCE 

Underm^agerwwIcRegjgto^ 



ute for form 1 449A/PTO 



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 
V t Sheet I 3 | 



Application Number 



Filing Date 



First Named inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/032,284 



December 21.2001 



Ling Chen, et al. 



1763 



Moore, Karia A. 



AMAT/51 92.02/CPI/COPPER/PJS 



of I 4 



Submission Date 



February 17. 2004 



U.S. PATENT DOCUMENTS 


Examiner 
Initials* 


No.' 


Orviimpnt KliimKor 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Aoolicant of Cited Document 


royes, uotUmns, Lines, wnere j 
Relevant Passages or Relevant / 
Figures Appear / 


Number-Kind Code* ^ 




Al 


US>20030042630A1 


03/06/2003 


Babcoke, et al. 








A2 


US-20030023338A1 


01/30/2003 


Chin, et al. 








A3 


US-20030010451 Al 


01/16/2003 


Tzu, et al. 








A4 


US'20030004723 Al 


01/02/2003 


Chihara 








A5 


US-20020146511 Al 


10/10/2002 


Chiang, et al. 








A6 


US-20020144657A1 


10/10/2002 


Chiang, et al. 








A7 


US-20020144655A1 


10/10/2002 


Chiang, et al. 








AS 


US-20020134307A1 


09/26/2002 


Choi 








A9 


US-20020121342A1 


09/05/2002 


Nguyen, et al. 








AID 


US-20020121241 Al 


09/05/2002 


Nguyen, et al. 








All 


US-20020108570A1 


08/15/2002 


Undfors 








A12 


US-20020104481 Al 


08/08/2002 


Chiang, et at. 








A13 ' 


US-20020094689A1 


07/16/2002 


Park 








A14 


US-20020092471 Al 


07/18/2002 


Kang, et al. 








A15 


US-20020086106A1 


07/04/2002 


Park, et al. 








A16 


US-2002007650BA1 


08/20/2002 


Chiang, et al. 








A17 


US-20020076507A1 


06/20/2002 


Chiang, et al. 








A18 


US-20020076481 Al 


06/20/2002 


Chiang, et al. 





FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No,^ 



Foreign Patent Document 



Number-Kind Code* ^ 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 



Pages, Columns, Lines, 
Where Relevant Passages or 
Relevant Figures Appear 



EP1 167 569 Al 



01/02/2002 




Examiner 



Date Considered 



EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw ilns through citation H not In conformance and not considered, include 
copy of this form with next communication to applicant i AppOcanfs unique citation designation number (optional). » See Kinds Codes of USPTO Patent Documents at 
www.uspto.oov or MPEP 901.04. i Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the Indication of the year 
of the re^n of the Emperor must precede the serial number of the patent document iKInd of document by the appropriate symbols as indicated on the document under WIPO 
Standard ST.16 if posslblars AppBcam is to place a check nriaik here if EngSsh l^ — 

This collection of infonnation is required by 37 CFR 1.97 and 1.98. The Information is required to obtain w retain a benefit by the public which is to fde (and by the USPTO to 
process) an application. Confidentlatlty is governed by 35 U.S.C. 122 and 37 CFR 1.14. This ooDection is estimated to take 2 hours to complete, inctudtng gathartng. preparing, and 
submitting the completed appBcatton form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Infonmation Officer. U.S. Patent and Trademark Office. P.O. Box 1450. Alexandna. VA 22313*1450. OO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlsaloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. // you need 
assistance in completing tire forni, call i-aoO^TO-BISB (l-eoo-TSS-SISS) and select option 2. 




pbj8 sign {*) Inside tttb box 



□ 



PTorsBrasacoa^ 

Approved lor use through 07/31/2006. 0MB 0851*0031 
U.a Patent and Trademartc OfGca: U.S. OEPARTMErfT OF COMMERCE 
Underttjajaeerwortc Reduction Act o> 199S. no yi5ons_aref§ffiflf^to_fB^)ond to a cdlecten cd infonnation unless a dis ptaya a valid 0MB control num ber. 



e for form 1449A/PTO 



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessaty) 



ACT)>'catlon Number 



Filing Date 



Rrst Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/032,284 



December 21,2001 



Ling Chen, et al. 



1763 



Moore, Karia A. 



AlVIAmi 92.02/CPI/COPPER/PJS 



Sheet 



of 



Submission Date 



February 17, 2004 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 




Cite 
No.' 



Document Number 



Number-Kind Code* ^""^ 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 



Pages. Columns, Unes, Where 
Relevant Passages or Relevant 
Figures Appear ) 



Al 



US-20020073924 Al 



06/20/2002 



Chiang, et al. 




A2 



US-20020066411 Al 



06/06/2002 



Chiang, et al. 



A3 



US-20020052097A1 



05/02/2002 



Park 



A4 



US-20020041931 Al 



04/11/2002 



Suntola, et al. 



A5 



US-20020007790 Al 



01/24/2002 



Park 



A6 



US-2002C000196 Al 



01/03/2002 



Park 



A7 



US-20010054377 Al 



12/27/2001 



Lindfors, et al. 



AS 



US-20010042523A1 



11/22/2001 



Kesala 



A9 



US-20010014371 Al 



08/16/2001 



Kilpi 



A10 



US-20010013312A1 



08/16/2001 



Soininen, et al. 




FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 

Mo.' 



Foreign Patent Document 



Number-Kind Code^ ^ """^ 



Publication Date 
MM-DD-YYYY 




Examiner 



Name of Patentee or 
Applicant of Cited Document 



Pages, Columns, Unes. 
Where Relevant Passages or 

Relevant Figures /Vppear 



Date Considered 



EXAMINER: Initial if rsference considered, whether or not citation is in contomiance with MPEP 609. Draw line through citation if not In conformance and not considered. Include 
copy of this form wHh next oommunication to applicanL i AppDcanfs unique citation designation number (optionaO. t See Kinds Codes of USPTO Patent Documents at 
www.uspto.gov or MPEP 901 .04. s Enter Office that issued the document, by the two-totter code (WlPO Standard ST.3). 4 For Japanese patent documents, the indication of the year 
of the reign of the Emperor must praoede the serial number of the patent document sKInd of document by the appropriate symbols as indicated on the document under WlPO 
.Standard ST.16 if possible. tAppDcant is to place a checlt rnaik here if English^^^ - — 

This ooOectlon of infonnation is required by 37 CFR 1.97 and 1.98. The infonnation is required to obtain or retain a benefit by the public which is to fQe (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This oolleclion Is estimated to talce 2 hours to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time wQI vary depending upon the individual case. Any comments on the amount of time you require to complete this fonm 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademarlc Office, P.O. Box 1450, Afexandria, VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria. VA 22313-1450. // you need 
assistance in completing the form, cail 1^600^70-9199 (l-BOO-Tas-om) and select opUonZ 




Sheet 1 of 10 



U.S. Department of Commerce, Patent and Trademark Office 



(PTO Form 1 449 modified) 



LIST OF PATENTS AND PUBLICATIONS CITJ 



(Use several sheets if necessary) 



Examiner Unknown 



U.S. Patent Documents 




Docket No. 
AMAT/6222 



Serial No. 
10/032,284 



Applicant 
Chen, et al. 



Filing Date 
December 21, 2001 



Group 
Unknown 



9x 



•Examiner 
Initial 




Document 
Number 


Issue 
Date 


Applicant(s) 
Name 


Class 


Subclass 


riling Date ir 
/Appropriate 




A1 


4,058,430 


11/15/77 


Suntola et al. 


156 


611 


11/25/1975 






A2 


4.389,973 


06/28/83 


Suntola et al. 


118 


725 


12/11/1981 






A3 


4,413,022 


11/01/83 


Suntola et al. 


427 


255.2 


06/21/1979 






A4 


4,486,487 


12/04/84 


Skarp 


428 


216 


04/25/1983 






AS 


4,767,494 


08/30/88 


Kobayashi et al. 


156 


606 


09/19/1986 






A6 


4,806,321 


02/21/89 


Nishizawa et al. 


422 


245 


07/21/1985 






A7 


4,829,022 


05/09/89 


Kobayashi et al. 


437 


107 


12/09/1986 






A8 


4,834,831 


05/30/89 


Nishizawa et al. 


156 


611 


09/04/1987 






A9 


4,838,983 


06/13/89 


Schumaker et al. 


156 


613 


03/18/1988 






A10 


4,838,993 


06/13/89 


Aoki et al. 


156 


643 


12/03/1987 






All 


4,840,921 


06/20/89 


Matsumoto 


437 


89 


06/30/1988 






A12 


4,845,049 


07/04/89 


Sunakawa 


437 


81 


03/28/1988 






A13 


4,859,625 


08/22/89 


Nishizawa et al. 


437 


81 


11/20/1987 



Foreign Patent Documents 



'Examiner 
Initial 




Document 
Number 


Date 


Country 


Class 


Subclass 


Translation 


YES 


NO 




B1 


01/66832 A2 


09/1 3/2001 


WO 


C30B 


16/44 




X 








B2 


01/40541 Al 


06/07/2001 


WO 


C23C 


16/40 




X 








B3 


01/36702 Al 


05/25/2001 


WO 


C23C 


16/00 




X 








84 


01/29893 Al 


04/26/2001 


WO 


H01L 


21/768 




X 








85 


01/29891 Al 


04/26/2001 


WO 


H01L 


21/768 




X 



OTHER ART 



'Examiner 
Initial 



initial 



Including Author, Title, Date, Pertinent Pages, Etc. 



CI 



Hullman. et al.. "Review of the thermal and mechanical stability of TiN-based thin films", Zeitschrift Fur 
Metallkunde, 90(10) (Oct. 1999), pp. 803-813. 



Klaus, et al., "Atomic Layer Deposition of SiOa Using Catalyzed and Uncatalyzed Self-Limiting Surface Reactions", 
Surface Review & Letters, 6(3&4) (1 999), pp. 435-448. 



Date Considered ^^^ /O^ 



EXAMINER: Initial if reference considered, whether or not citation is In confomnance with MPEP 609; Draw line through citation If not in 
cbhfoiinanG' " 



r:\CUEhrrS\APP\f\6222\PTOyAU>JDSjnPO_1449j04032(X^ 



Sheet 2 of 10 



U.S. Department of Commerce, Patent and Trademark Office 



(PTO Form 1449 modified) 



LIST OF PATENTS AND PUBLICATIONS C 



(Use several sheets if necessary) 



Examiner Unknown 




Docket No. 
AMAT/6222 



Serial No. 
10/032,284 



Applicant 
Chen, et at. 



Filing Date 
December 21 , 2001 



Group^ <2 
Unkno\m^ ^ 



^Examiner 
Initial > 




Document 
Number 


Issue 
Date 


Applicant(s) 
Name 


Class 


Subclass 


Filing Date If O 
Appropriate 




A14 


4.859,627 


08/22/89 


Sunakawa 


437 


81 


07/01/1988 






A15 


4.861.417 


08/29/89 


Mochizuki et al. 


156 


610 


03/24/1988 






A16 


4,876,218 


10/24/89 


Pessa et al. 


437 


107 


09/26/1988 






A17 


4.927,670 


05/22/1990 


Erbil 


427 


200.3 


• 






A18 


4.931,132 


06/05/90 


Aspnes et al. 


156 


601 


10/07/1988 






A19 


4,960.720 


10/02/90 


Shimbo 


437 


105 


08/24/1987 






A20 


4,975,252 


12/04/90 


Nishizawa et al. 


422 


245 


05/26/1989 






A21 


4,993.357 


02/19/91 


Scholz 


118 


715 


12/21/1989 






A22 


5.013,683 


05/07/91 


Petroff et al. 


437 


110 


01/23/1989 






A23 


5,082,798 


01/21/92 


Arimoto 


437 


108 


09/27/1990 






A24 


5,085,885 


02/04/92 


Foley et al. 


477 


38 


09/10/1990 






A25 


5,091,320 


02/25/92 


Aspnes et al. 


437 


8 


06/15/1990 






A26 


5,130,269 


07/14/92 


Kitahara et al. 


437 


111 


04/25/1989 




f 


A27 


5,166,092 


11/24/92 


Mochizuki et al. 


437 


105 


10/30/1990 



Foreign Patent Documents 



•Examiner 
Initial 



Document 
Number 



Date 



Country 



Class 



Subclass 



Translation 



YES 



NO 



B6 



01/29280 Al 



04/26/2001 



WO 



C23C 



16/32 



B7 



01/27347 Al 



04/19/2001 



WO 



C23C 



16/44 



B8 



01/27346 Al 



04/19/2001 



WO 



C23C 



16/44 



89 



01/15220 Al 



03/01/2001 



WO 



H01L 



21/768 



OTHER ART 



'Examiner 
Initial 




Including Author, Title, Date, Pertinent Pages, Etc. 



Yamaguchi, et al., "Atomic-layer chemical-vapor-deposltion of silicon dioxide films with extremely low hydrogen 

contenr, Appl. Surf. Scl., Vol. 130-132 (1998), pp. 202-207. 



Examiner 



4 G orga, et al., "Surface Che 



1-131. 



orge, et al.. "Surface^Chemislry for Atomic Layer Growth", J. Phys, Chem,, Vol. 100 (1996) ^pp^1312; 



Date Considered 



•EXAMINER: JnVial lf/efererico.consldered. wheth^^^ not citation is In conformance with MPEP 609; Draw line through dfation If not in 
conformance and not consider d. Include copy of this fomi with your communication to applicant. 



T:^CUE^^^PPM^6222W^X)\ALDJDS_PTO_I449J)4032002.IXX: 



Sheet 3 of 10 



U.S. Department of Commerce, Patent and Trademark Office 



(PTO Form 1449 modified) 



LIST OF PATENTS AND PUBLICATIONS C 



(Use several sheets if necessary) 



Examiner Unlcnown >^ 




LICANT 



Docket No. 
AMAT/6222 



Serial No. 
10/032,284 



Applicant 
Chen, et al. 



Filing Date 
December 21. 2001 



:3 



Group O 
Unknowff*; 



U.S. Patent Documents 



9, 



hi 



•Examiner 




DocumGnt 


Issue 


ADDlicant(s) 


Class 


Subcleiss 


Rling Date If 


Initial 




Number 


Date 


Name 






Appropriate 




A28 


5,225,366 


07/06/93 


Yoder 


437 


108 


06/22/1990 






A29 


5.246,536 


09/21/93 


Nishizawa et al. 


156 


610 


03/10/1989 






A30 


5.250,148 


10/05/93 


Nishizawa et al. 


156 


611 


11/12/1991 






A31 


5,254.207 


10/19/93 


Nishizawa et al. 


156 


601 


11/30/1992 






A32 


5,256.244 


10/26/93 


Ackenrnan 


156 


613 


02/10/1992 






A33 


5.270.247 


12/14/93 


Sakuma et al. 


437 


133 


07/08/1992 






A34 


5.278.435 


01/11/94 


Van Hove et al. 


257 


184 


06/08/1992 






A35 


5.281 ,274 


01/25/94 


Yoder 


118 


697 


02/04/1993 






A36 


5,290,748 


03/01/94 


Knuuttila et al. 


502 


228 


07/16/1992 






A37 


5,294,286 


03/15/94 


Nishizawa et al. 


156 


610 


01/12/1993 






A38 


5.296,403 


03/22/94 


Nishizawa et al. 


437 


133 


10/23/1992 






A39 


5,300,186 


04/05/94 


Kitahara et al. 


156 


613 


04/07/1992 






A40 


5,311.055 


05/10/94 


Goodman et al. 


257 


593 


11/22/1991 



Foreign Patent Documents 



•Examiner 
Initial 




Document 
Number 


Date 


Countiy 


Class 


Subclass 


Translation 


YES 


NO 




BIO 


00/79576 Al 


12/28/2000 


WO 


H01L 


21/205 




X 




B11 


00/79019 Al 


12/28/2000 


WO 


C23C 


16/00 




X 




812 


00/63957 Al 


10/26/2000 


WO 


H01L 


21/205 




X 



OTHER ART 



^Examiner 

Initial 



Including Author, Title, Date, Pertinent Pages, Etc. 



C5 



George, et al.. "Atomic layer controlled deposition of Si02 and AlaOa using ABAB...binary reaction 
sequence chemistry", Appi Surf. ScL, Vol. 82/83 (1994). pp. 460-467. 



C6 



Wise, et al.. "Dlethyldiethoxysilane as a new precursor for SiOa growth on silicon", Mat Res. Soc. 
^Syppp, P/OC., Vol. 334 (1994)^ pp. 37-43. 




Examiner 



Date Considered 



•EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609; Draw line 
through citation if not In conformance and not considered. Include copy of this form with your communication to 
applicant. 



T:NCUEm^PPM\6222\PTO\ALDJDS.PTO_l449.04032002.DOC 



Sheet 4 of 10 



U.S. Department of Commerce. Patent and Trademark Office 



(PTO Form 1449 modified) 




Docket No. 
AMAT/6222 



Serial No. 
10/032,284 



LIST OF PATENTS AND PUBUCATION 



PLICANT 

III'" " 



Applicant 
Chen, et al. 



(Use several sheets if necessary) 



TXJ] 



Examiner Unknown 



Filing Date 
December 21 , 2001 



Unkn^ih \p 



U.S. Patent Documents 



^Examiner 
tniiial 




Document 
Number 


Issue 
Date 


/\pplicant(s) 
Name 


Class 


Sul)class 


Filing Date \^ 
Appropriate 


— W 




A41 


5,316,615 


05/31/94 


Copel 


117 


95 


03/09/1993 






A42 


5.316,793 


05/31/94 


Wallace et al. 


427 


248.1 


07/27/1992 






A43 


5,330,610 ■ 


07/19/94 


Eres et al. 


117 


86 


05/28/1993 






A44 


5,336,324 


08/09/94 


Stall et al. 


118 


719 


12/04/1991 






A45 


5,338,389 


08/16/94 


Nishizawa et al. 


117 


89 


04/21/1993 






A46 


5,348,91 1 


09/20/94 


Jurgensen et al. 


117 


91 


04/26/1993 






A47 


5,374,570 


12/20/94 


Nasu et al. 


437 


40 


08/19/1993 






A48 


5,395,791 


03/07/95 


Cheng et al. 


437 


105 


10/20/1993 






A49 


5,438,952 


08/08/1995 


Otsuka 


117 


84 


01/31/1994 






ASO 


5.439,876 


08/08/95 


Qrafetal. . 


505 


447 


08/16/1993 






A51 


5,441 .703 


08/15/95 


Jurgensen 


422 


129 


03/29/1994 






A52 


5,443,033 


08/22/95 


Nishizawa et al. 


117 


86 


03/11/1994 






ASS 


5,443.647 


08/22/95 


Aucoin et al. 


118 


723 ME 


07/11/1994 






A54 


5,455.072 


10/03/95 


Bension et al. 


427 


255.7 


11/18/1992 



Foreign Patent Documents 



^Examiner 
Initial 



Document 
Number 



Date 



Country 



Class 



Subclass 



Translation 



YES 



NO 



B13 



00/54320 Al 



09/14/2000 



WO 



H01L 



21/44 



B14 



00/16377 A2 



03/23/2000 



WO 



H01L 



B15 



00/15881 A2 



03/23/2000 



WO 



C30B 



B16 



00/15865 Al 



03/23/2000 



WO 



C23C 



16/00 



OTHER ART 



'Examiner 
Initial 



Including /Vuthor, Title. Date, Pertinent Pages, Etc. 




Niinisto, et al., "Synthesis of oxide thin films and overtayers by atomic layer epitaxy for advanced 
[ications". Mat. Sd. & Eng., Vol. B41 (1996). pp. 23-29. ^ / / 



Date Considered 



^EXAMINER: l(iitial if reference considered, whether or not citation is in confomnance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this fomi with your communication to 
applicant. 



T:VCUENTS\APPM>6222\PTO\ALi>.mS.PTO_1449_04032002.DOC 



Sheet Sof 10 



U.S. Department of Commerce, Patent and Trademark Office 



(PTO Form 1449 modified) 



LIST OF PATENTS AND PUBLICATIONS CI 



(Use several sheets if necessary) 



Examiner Unknown 



U.S. Patent Documents 




LICANT 



Docket No. 
AIMAT/6222 



Serial No. 
10/032.284 



Applicant 
Chen, et aL 



Filing Date 
December 21 , 2001 



Group ^ ^ 



Unkno 




'Examiner 
Initial 


> 


D/v^i imont 
L/uUUIilcill 

Number 


Date 


Name 


Class 


Subclass 


Filina Date If 
Appropriate 




A55 


5,458,084 


10/17/95 


Thome et al. 


117 


89 


12/09/1993 






A56 


5,469.806 


11/28/95 


Mochizuki et al. 


117 


97 


08/20/1993 






A57 


5,480,818 


01/02/96 


Matsumoto et al. 


437 


40 


02/09/1993 






A58 


5,483,919 


01/16/96 


Yokoyama et al. 


117 


89 ' 


08/17/1994 






A59 


5,484,664 


01/16/96 


Kitahara et al. 


428 


641 


01/21/1994 






A60 


5,503,875 


04/02/96 


Imai et al. 


427 


255.3 


03/17/1994 






A61 


5,521,126 


05/28/96 


Okamura et al. 


437 


235 


06/22/1994 






A62 


5,527,733 


06/18/96 


Nishizawa et al. 


437 


160 


02/18/1994 






A63 


5,532,51 1 


07/02/96 


Nishizawa et aL 


257 


627 


03/23/1995 






A64 


5,540,783 


07/30/96 


Eres et aL 


118 


725 


05/26/1994 






A65 


5,601 ,651 


02/1 1/97 


Watabe 


118 


715 


12/14/1994 






A66 


5,616,181 


04/01/97 


Yamamoto et aL 


118 


723 ER 


11/21/1995 






A67 


5.637,530 


06/10/97 


Gaines et al. 


114 


105 


06/10/1996 



Foreign Patent Documents 



*Examiner 
Initial 




Document 
Number 


Date 


Countiy 


Class 


Subclass 


Translation 


YES 


NO 




B17 


99/41423 A2 


08/19/1999 


WO 


0230 






X 






B18 


99/29924 Al 


06/17/1999 


WO 


0230 


16/04 




X 






B19 


99/01595 


01/14/1999 


WO 


0308 


25/14 




X 




v 


820 


96/1 8756 A1 


06/20/1996 


WO 


0230 


16/08 




X 



OTHER ART 



^Examiner 
Initial 



Including Author, Title, Date, Pertinent Pages, Etc. 



C8 



Ritala, et aL,"Perfectly conformal TIN and AI2O3 films deposited by atomic layer deposition". Chemical 
Vapor Deposition, Vol. 5(1) (January 1999), pp. 7-9. 



C9 



Klaus, et al., 'Atomlcatly controlled growth of tungsten and tungsten nhrkle using sequential surface 
ieactions'..i4pp'- Surf. Sci.. Vol 162-163 (2000), pp. 479-491. 



Examiner 



Date Considered ^/ ^ /O ^ 



•EXAMLNER: initiaMf reference considered, whether or not citajion |s [Q confonnanc^^ 
through citation if not in confonnance and not considered rnclude copy of this form with your communication to 

applicant. 



T:\CUENTSVAPPM\6222\nX)\ALD.IDS.fnnO.I449.040320^ 



Sheet 6 of 10 



U.S. Department of Commerce, Patent and Trademark Office 


Docket No. 
AMAT/6222 


Serial No. 
10/032,284 


(PTO Form 1449 modified) y^^^^- 


LIST OF PATENTS AND PUBLICATIONSidrE^D BY^PPLICANT 


Applicant 

Chen, et al. «^ 


(Use several sheets if necessary) \a ^/ 


Filing Date 
December 21, 2001 


Group^ 
UnknotCfd ^ 

i — cjo- 


Examiner Unknown ^^^ahfW^^^^'^^ 



U.S. Patent Documents 



•Examiner 
Initial 




Document 
Number 


Issue 
Date 


Applicant(s) 
Name 


Class 


Subclass 


Rling Date ll^ *>" 
Appropriate 




A68 


5,641.984 


06/24/97 


Aftergut et al. 


0^ P*> W 

257 


433 


08/19/1994 






A69 


5,644.128 


07/01/97 


Wollnik et al. 


250 


251 


08/25/1994 






A70 


5,693,139 


12/02/97 


Nishizawa et al. 


117 


89 


MM #^ M MMM 

06/15/1993 






A71 


5,705,224 


01/06/98 


Murota et al. 


427 


248.1 


01/31/1995 






A72 


5,707.880 


01/13/98 


Aftergut et al. 


437 


3 


01/17/1997 






A73 


5,711.811 


01/27/98 


Suntola et al. 


118 


711 


11/28/1995 






A74 


5.730.802 


03/24/98 


Ishizumi et al. 


118 


719 

* 


12/27/1996 






A75 


5.747,113 


05/05/98 


Tsai 


427 


255.5 


07/29/1996 






A76 


5,749,974 


05/12/98 


Habuka et al. 


118 


725 


07/13/1995 






A77 ■ 


5,796.116 


08/18/98 


Nakata et al. 


257 


66 


07/25/1995 






A78 


5.807.792 


09/1 5/98 


Ilg et al. 


438 


758 


12/18/1996 






A79 


5,830.270 


1 1/03/98 


McKee et al. 


117 


106 


08/05/1996 




1/ 


A80 


5,835.677 


11/10/98 


Li et al. 


392 


401 


10/03/1996 


Foreign Patent Documents 


•Examiner 
Initial 




Document 
Number 


Date 


Country . 


Class 


Subclass 


Translation 


YES 


NO 




B21 


96/17107 Al 


06/06/1996 


WO 


C23C 


16/44 




X 






B22 


93/021 1 1 Al 


02/04/1993 


WO 


C08F 


4/78 




X 




B23 


91/10510 Al 


07/25/1991 


wo 


B01J 


37/02 




X 






B24 


0 799 641 A2 


10/08/1997 


EP 


BOIJ 


20/32 




X 


OTHER ART 


'Examiner 
Initial 




Including Author, Title, Date, Pertinent Pages, Etc. 




CIO 


Min, et al., "Atomic layer deposition of TiN thin films by sequential introduction of Ti precursor and 
NH/sub3/"» Symp.: Advanced Interconnects and Contact Materials and Processes for Future 
Integrated Circuits (Apr. 1 3-1 6, 1 998). pp. 337-342. / ^ / — 


Examiner \^ A MC5D(^ 


Date Considered ^/^/O^ 



through citation if not in conformance and not considered. Include copy of this fonn with your communication to 
applicant. ■ ~ — - _ - . _ 



T:>CUENTS\APPNf\6222\inxnAlJ)JDS_nO_1449_040320Q2.IXX: 



Sheet 7 of 10 



U.S. Department of Commerce. Patent and Trademark Office 



(PTO Fonn 1449 modified) 



LIST OF PATENTS AND PUBLICATIONS CI 



LICANT 

%. 



(Use several sheets if necessary) 



Examiner Unloiown 



Docket No. 
AMAT/6222 



Serial No. 
10/032,284 



Applicant 
Chen, et al. 



Filing Date 
Decennber21,2001 



U.S. Patent Documents 



Group O 

UnknowruA 
& 




•Examiner 




Documfint 


Issue 

i www W 


ADDllcanUs) 


Class 


Subclass 


Rlina Data If 


Initial 




Number 


Date 


Name 






Appropriate 




A81 


5,851 ,849 


12/22/98 


Comizzoli et al. 


438 


38 


05/22/1997 






A82 


5,855.675 


01/05/99 


Doering et al. 


118 


719 


03/03/1997 






A83 


5.855,680 


01/05/99 


Soininen et al. 


118 


719 


11/28/1995 






A84 


5.858.102 


01/12/99 


Tsai 


118 


719 


02/14/1998 






A85 


5.879,459 


03/09/99 


Gadgil et al. 


118 


715 


08/29/1997 






A86 


5,904.565 


05/18/1999 


Nguyen, et al. 


438 


687 


07/17/1997 






A87 


5,916,365 


06/29/99 


Shemian 


117 


92 


08/16/1996 






A88 


5,923.056 


07/13/99 


Lee et al. 


257 


192 


03/12/1998 






A89 


5,923.985 


07/13/99 


Aoki et al. 


438 


301 


01/14/1997 






A90 


5,925.574 


07/20/99 


Aoki et al. 


437 


31 


04/10/1992 






A91 


5,942,040 


08/24/99 


Kim et al. 


118 


726 


08/27/1997 






A92 


5.947.710 


09/07/1999 


Cooper, et al. 


418 


63 


06/16/1997 




r- 


A93 


5,972.430 


10/26/99 


DiMeo, Jr. et al. 


427 


255.32 


11/26/1997 



Foreign Patent Documents 



•Examiner 
Initial 



Document 
Number 



Date 



Country 



Class 



Subclass 



Translation 



YES 



NO 



B25 



0 442 490 Al 



08/21/1991 



EP 



C30B 



25/02 



B26 



0 344 352 A1 



12/06/1989 



EP 



H01L 



39/24 



B27 



62-091495 A 



04/25/1987 



JP 



C30B 



25/02 



OTHER ART 



'Examiner 

Initial 



Including Author, Title, Date. Pertinent Pages. Etc. 



C11 



Klaus, et a!., "Atomic Layer Deposition of Tungsten using Sequential Surface Chemistry with a 
Sacrificial Stripping Reaction. " Thin Solid Films 360 (2000), Pages 145 - 153, (Accepted Nov. 16. 
1999). 



C12 



Examiner 



Min. et al.. "Metal-Organic Atomic-Layer Deposition of Tttanium-Silicon-Nitride Films". Applied 
Physics Letters. American Inst. Of Physics. Vol 75(11) (Sept. 13. 1999). 



. Physics Letters, Amencan li 



Date Considered 




^EXAMINER: Initial if reference considered, whether or not citation is in confomnance with MPEP 609; Draw line 

through citation if not in confornrianc^ and not considered. Include copy-of th 

applicant. 



T;\GUE^^^PPM^6222\PTO\ALD.^>S.FTO.1449J)4032002.DOC 



Sheet 8 of 10 



U.S. Department of Commerce, Patent and Trademark Office 


Docket No. 
AMAT/6222 


Serial No. 
10/032.284 


(PTO Form 1 449 modified) ><To^ 


LIST OF PATENTS AND PUBLICATION 


ircrPED BKAPPLICANT 

r «^ V • 

APIl 0 8 MB 


Applicant 

Chen, et al. ^ ^ 


(Use several slieets if necessary) \ 




^ 


Filing Date 
December 21, 2001 


Group O ^ 
Unknown .4 ^ 




Examiner Unknown 






U.S. Patent Documents 





•Examiner 




Document 
Number 


Issue 
Date 


/Vpplicant(s) 
Name 


Class 


Subclass 


Filing Date If 
Appropriate 




A94 


6.001 .669 


12/14/99 


Gaines et al. 


438. 


102 


07/21/1992 




■ 


A95 


6.015.590 


01/18/00 


Suntola et al. 


427 


255.23 


11/28/1995 






A96 


6.025.627 


02/15/00 


Forbes et al. 


257 


321 


05/29/1998 






A97 


6.036.773 


03/14/00 


Wang et al. 


117 


97 


03/27/1997 






A98 


6,042,652 


03/28/00 


Hyun et al. 


118 


719 


09/07/1999 






A99 


6.043,177 


03/28/00 


Falconer et al. 


502 


4 


01/21/1997 






A100 


6,124,158 


09/26/00 


Dautartas et al. 


438 


216 


06/08/1999 






A101 


6,113.977 


09/05/00 


Soininen et al. 


427 


64 


09/11/1997 






A102 


6,130.147 


10/10/00 


Major et al. 


438 


604 


03/18/1997 






A103 


6,139,700 


10/31/00 


Kang et al. 


204 


192.17 


09/30/1998 






A104 


6,174,377 


01/16/2001 


Doering, et al. 


118 


729 


01/04/1999 


n1 


f 


A105 


6,174,809 


01/16/2001 


Kang, et al. 


438 


682 


12/15/1998 



Foreign Patent Documents 



•Examiner 
Initial 




Document 
Number 


Date 


Country 


Class 


Subclass 


Translation 


YES 


NO 




B28 


60-065712 A 


04/15/1985 


JP 


001 B 


33/113 




X 


-ir- 


B29 


03^)48421 


03/01/1991 


JP 


H01L 


21/302 




X 




B30 


03-286531 


12/17/1991 


JP 


H01L 


21/316 




X 



OTHER ART 



•Examiner 
Initial 



Including Author, Title, Date, Pertinent Pages. Etc. 



Martensson. et al., "Atomic Layer Epitaxy of Copper on Tantalum", Chemical Vapor Deposition, 
3(1) (Feb. 1, 1997). pp. 45-50. 



C14 



Ritala, et al. "Atomic Layer Epitaxy Growth of TIN Thin Films". J. Electrochem. Soc., 142(8) (Aug. 
1995), pp. 2731-737. 



CIS 



Examiner 



Elers, et al., "NbCIS as a precursor in atomic layer epitax/, Appl. Surf, Sci., Vol. 82/83 (1994). pp. 



Date Considered 



^EXAMINER: initial if reference considered, whether or not citation is in confonmance with MPtP 60f9; Draw line 
through citation if notJn confomriance-and-not considered. Indude copy-Of . this to 

applicant. 



T:>CUENTS\APPM\6222\inXMU>JI>S_inO_1449 04(»2002.IXX: 



Sheet 9 of 10 



U.S. Department of Commerce^ Patent and Trademark Office 



(PTO Fomn 1449 modified) 



LIST OF PATENTS AND PUBLICATIONS CITED 




Docket No. 
AIVIAT/6222 



Serial No. 
10/032,284 



Applicant 
Chen, et al. 




(Use several sheets if necessary) 



Examiner Unknown 



Filing Date 
December 21, 2001 



GrouFW\ 
UnknoO 



U.S. Patent Documents 



Examiner 
Initilal 




Document 
Number 


Issue 
Date 


Applicant(s) 
Name 


Class 


Sui)ciass 


— W ■ iSST 

riling Date ^7 
Appropriate 




A106 


6,200,893 


03/13/2001 


Sneh 


438 


685 


03/11/1998 




A107 


6,203,613 


03/20/2001 


Gates, et al. 


117 


104 


10/19/1999 




A108 


^^^^^w ^^^^^^ 

6,207,302 


03/27/2001 


Sugiura, et al. 


428 


690 


03/02/1998 




A109 


6,248,605 


06/19/2001 


Harkonen. et al. 


436 


29 


06/02/1999 




A110 


6,270,572 


08/07/2001 


Kim, et al. 


117 


93 


08/09/1999 




A111 


6,287.965 


09/1 1/2001 


Kang, et al. 


438 


648 


02/23/2000 




A112 


6,291 ,876 


09/18/2001 


Stumborg, et al. 


257 


632 


08/20/1998 




A113 


6,305,314 


10/23/2001 


Sneh, et al. 


118 


723 R 


12/17/1999 




A114 


6,306.216 . 


10/23/2001 


Kim. et al. 


118 


725 


07/12/2000 




A115 


6,316,098 


11/13/2001 


Yitzchaik, et at. 


428 


339 


03/23/1999 




A116 


2001/0000866 


05/10/2001 


Sneh, et al. 


118 


723 R 


11/29/2000 




A117 


2001/0009140 




Bondestam, et 
at. 


118 


725 


01/25/2001 



Foreign Patent Documents 



•Examiner 
Initial 



to7 



Document 
Number 



Date 



Country 



Class 



Subclass 



Translation 



YES 



NO 



B31 



04-031396 A 



02/03/1992 



JP 



C30B 



25/14 



B32 



06-291048 



10/18/1994 



JP 



H01L 



21/205 



833 



08-264530 



10/11/1996 



JP 



H01L 



21/3205 



834 



11-269652 



10/05/1999 



JP 



C23C 



16/44 



OTHER ART 



'Examiner 
Initial 



C16 



C17 



Including Author, Title, Date, Pertinent Pages, Etc. 



Lee, The Preparation of Titanium-Based Thin Film by CVD Using Titanium Chlorides as 
Precursors", Chemical Vapor Deposition, 5(2) (Mar. 1999). pp. 69-73. 



Martensson, et al., "Atomic Layer Epitaxy of Copper. Growth & Selectivity In the Cu (ll)-2.2.6,6- 
Tetramethyl-3, 5-Heptanedion ATE/H2 Process**. J. Eiectrochem. Sac, ,145(8) (Aug. 1998). pp. 
2926-2931. 



Examiner 




Date Considered 



^EXAMINER: mitial if 
through.citation it not 
applicant. 



6MdO 



reference considered, whether or not citation is in conformance with MPEP 609; Draw line 
in conformance-and not.considered. Include oopy of jhlsjoim with yjaur c»mmunjcatipn to 



T:\CLIENTS\APPM\6222\PTO\ALDJDS jnX)_1449.04032002.DOC 



Sheet 10 of 10 



U.S. Department of Commerce. Patent and Trademark Office 



(PTO Fomn 1449 modified) 




Docket No. 
Aiy/IAT/6222 



Serial No. 
10/032,284 



LIST OF PATENTS AND PUBLICATIONS CITE 



PPUC^ 

o 



Applicant 
Chen, et al. 



(Use several sheets if necessary) 



Examiner Unknown 



Filing Date 
December 21, 2001 



Group 
Unknow^ 




U.S. Patent Documents 



'Examiner 
Initial 



Document 
Number 



Issue 
Date 



Applicant(s) 
Name 



Class 



Subclass 




Filing Date If 
Appropriate 



A118 



2001/0011526 



08/09/2001 



Doering, et 
al. 



118 



729 



01/16/2001 



A119 



2001/0031562 



10/18/2001 



Raaijmakers, 
etal. 



438 



770 



02/22/2001 



A120 



2001/0034123 



10/25/2001 



Jeon, et al. 



438 



643 



04/06/2001 



A122 




A123 



Foxeign-FSient Documents 



'Examiner 
Initial 



Document 
Nunnt>er 



Date 



Country 



Class 



Subclass 



Translation 



YES 



NO 



B35 



2001-62244 



03/13/2001 



JP 



B01D 



53/34 



B36 



19820147 



07/01/1999 



DE 



H01L 



21/3205 



B37 



19627017 



01/09/1997 



DE 



H01L 



21/283 



X 



B38 



2 626 110 



07/21/1989 



FR 



H01L 



39/24 



B39 



2 692 597 



12/24/1993 



FR 



G23C 



16/00 



B40 



2 355 727A 



05/02/12001 



GB 



C23C 



16/44 



OTHER ART 



'Examiner 
Initial 



Including Author, Title. Date. Pertinent Pages. Etc. 



CIS 



Min. et al.,"Chemical Vapor Deposition of Ti-Si-N Films with Alternating Source Supply". Mat, Res, 

Soc, Symp. Proc., Vol. 564 (Apr. 5, 1999), pp. 207-210 



C19 



Bedair, "Atomic layer epitaxy deposition processes", J. Vac. Sci. TechoL 12(1) (Jan/Feb 1994) 



C20 




Yamaga. et al.. "Atomic layer epitaxy of ZnS by a new gas supplying system in a low-pressure 
metalorganic vapor phase epitaxy". J. of C/ysfa/G/ow/A? 117 (1992), pp. 152-155 



C21 



Examiner 



Elam. et al., "Nucleatlon and growth during tungsten atomic layer deposition on Si02 surfaces," Thin 

Solid Films 386 (2001) Pages 41 - 52. (Accepted Dec. 14, 2000). 



sqiia hums 386 (20D1) f^aQG 



Date Considered 




*EXAMINER:Mnitial if reference considered, whether or not citation Is in conformance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this fonm with your communication to 
applicant. 



T:\CUE^^:SVAPP^4\6222\PTOVALD_IDS_PTO_I449_(M032002.DOC 



A Please type a ptu$siBn(«} inside this box 




PTO/SB/oaa (08-03) 
Approved for use Ouougn 07/31^2008, 0MB 0851-0031 

U.S. Patent and Trademaffc Office: U.S. OEPARTMEffT OF OOMMERCE 



Substitute for form 1449A/PTO [ RPR ^ 2 \ 

INFORMATION DISCL(^j^J|^ 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 


i Application Number 


10/032.284 ^ 


filing Date 


December 21. 2001 


First Named Inventor 


Ling Chen et al. 


Group Art Unit 


1763 


Examiner Name 


Moore, Karia A. 


Attorney Docket Number 


AMAT/51 92.02/CPI/COPPER/PJS 


Sheet 1 of 1 


Submission Date 


March 31, 2004 ^ 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No.* 



Document Number 



Number-Kind Code^^*™*^ 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 




Pages. Columns. Unes, Where 
Relevant Passages or Relevant 
Figures Appear 



FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No.' 



Foreign Patent Document 



Country Code'*Nund)ei^-Kind Code* (if known) 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 



Pages. Columns. Unes. 
Where Relevant Passages or 
Relevant Figures Appear 




EXAMINER: Initial t reference considered, whether or not citation is In conformance with MPEP 609. Draw One through dtation if not in confonn/nce and i(ot oonslSerBd. IrcUjde 
copy of this form with next communication to appQcant i Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at 
www.uspto.gov or MPEP 901 .04. a Enter (Mce that issued the document, by the two^tter code (WlPO Standard ST.3). * For Japanese patent documents, the Indication of the year 
of (he reign of the Emperor must precede the serial number of the patent document sKind of document by the apprepriata symbols as indicated on the document under WlPO 
Standard ST.16 if possible, e Applicant is to place a chedt mark here If English language Translation is attached. 

This collection of information Is required by 37 CFR 1.97 and 1.98. The Information is required to obtain or nstain a benefit by the public which is to file (and by the USPTO to 
process) an appficatton. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coflection is estimated to take 2 hours to comptete. including gathering, preparing, and 
submitting the completed application form to the USPTO. Time wiU vary depending upon the individual cese. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer.' U.S. Patent and Trademaric Office. P.O. Box 1450. Alexandria. VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO TH\S ADDRESS. SEND TO: ComrrUssfoner for Patento. P.O. Box 1450, Atexandrte. VA 22313-1450. if you need 
assistance in compieVng the form, caii 1-800^70-9199 (1-600-766-9199) and setecl option Z 



:62977_1 



* Pteasa type a plus sign (♦) fa»ide Ws bm 



U5. Patent and Tradeinartc Offlca: 



Anaravfid for use through 0701/2008. 0MB 065i-0(»i 





Substitute for fonn 1449A/PTO 

FORMATION DISCLOSURE 
TEMENT BY APPLICANT 

(Use as many sheets es necessary) 

1 . d 



Ap plication Number 
Filing Date 



First Na med Inv entory 
Group Art Unit 




Examiner 
Initials* 



Cite 
No.* 



Document Numt>er 



A5 



Number-Kin d Cod e' ^'^^ 

03-4,058.430 
US-4.389.973 
U$ -4.41 3,022 
US4,834.831 



US-4.975,252 



US-S,281^74 
US-5,281.485 



A14 



A17 



Aie 



US -5.374.S70 
US- 5.441,703 
US-5.443.647 



U S-5.460,618 
US-5.483.919 



US-5,503.875 



US-5,71 1.811 



Publication Date 
MM-Dt>-Ym 


Name of Patentee or 
Annisrant nf Citfid Documont 1 


11-15-1977 


Suntola eta!^ I 


06-28-1983 


Suntola et al 1 


11-01-1983 


SuntotaetaL J 


05-30-1989 1 


Ntshizawaetal 


12-04-1990 1 


Nishizawaetal j 


02-19-1991 1 
07-06-1993 


Schofc 

Yoder 


01-25-1994 


1 Yoder . ._ 


01-25-1994 


Colgan etal 


03-15-1994 


] Nishizawaetal. 


04-26-1994 
12-20-1994 
08-15-1995 


MzumI 

[Nasuetal 

1 Jurgensen 


08-22-1995 
01-02-1996 
01-16-1996 


1 Aucoinetal. 

{ Matsumotoetal. 

[ Yokoyamaetai. 


04-02-1996 


1 imaietal. 


1 01-27-1998 


1 Suntola etal. 



Pages. Columns, lines. Where 
Relevant Passages or Relevant 
Figures Appear 



Examiner 
Initials* 



83 



GB 2 355 727 A 
jp 08-264530 (Abstract) 



Publication Date 
MM-DD-YYYY 




11-12-2002 
06-26-2001 



Name of Patentee or 
Applicant of Cited Document 



Kim et al. 
Haruhito et al. 



Chae et at. 
Mikkoetal. 



Akinosuke 



Pages, Columns, Lines, 
Where Relevant Passages or 
Relevant Figures Appear 



Date Considered 



^- i«-37 CFR-197-Bnd-1.98.-The information b '^^ul^W* ?bteb w rete^^^ 

This coflectlon of Infbimation Is required by 37 C^\^\f r'JTjs and 37 CFR 1.14. This coDection Is esthnated to * ^^^^I^ vou fWiuTre to comptete this foan 
process) an applicaton. Confidentojity Is 90vemed^35 1^^^ ^^^^^ '^iT^T^pTS^wS wSfa. VA 22313-1450. DO 



269058_1 



□ 



Rease type a ptus sign ^) bisUe Ms ban 

Umigthft Panatv^ RMfaciten Ad of 11 

Substitute forfomi 1449A/PTO 

[FORMATION DISCLOSURE 
JEMENT BY APPLICANT 



ADDfOved fa uso through 07/31/2008. OMB0651jM81 

. . «: Pnmni And TiSSSreA Office: U.S. 0EPAR7WENT OF COMMERtt 
U.S. Patent and Traflenw^^ ^ ^^^v^ n vaSd 0MB control numbef. 




^) rU5» as many sheets as neeessaiy) 
of 



of 9 



Examiner Name 
Attorney Docket Number 
Submission Date 



APPM/5192.02/CP1/COPPER/PJS 



April 23. 2004 



U,S. PATENT DOCUMENTS 



Examiner Cite 
Initials* I No. 



Document Numt>er 



Numlwr-KlndCode'*'^ 



US-S730.&02 

US-5.804.488 

US- ^.807.792 

US*5.838.677 

US-5,855.680 

US^.879,459 

US-6.916,365 



Publication Date 
MM-DD-YYYY 

03-24-1998 
09^8-1998 



09-1 5-1998 
11-17-1998 
01-05-1999 
03-09-1999 
06-29-1999 



Name of Patentee or 
Applicant of Cited Document 

IStomMtal. 
Shihetal. 



Pages, Columns. Unes. Where 
Relevant Passages or Relevant 
Figures Appear 



llg, et al. 



Kozakietal^ 
Soinlnen et al. 



A26 I US-5,923,056 
A27 I UM.015,590 



07-13-1999 
01-18-2000 



A28 1 U$-6.015.917, 
A29 I US-6.042.652 
A30 I US-6.066.358 
A31 I US-6,124,158 



01-19-2000 



A32 US-6,139.700 



03-28-2000 
05-23-2000 

09- 26-2000 

10- 31-2000 



A33 US-6.174.377 B1 
A34 I US-6.174.809 B1 
A3 5 I US-6.200.693B1 
A36 US-6.203.613B1 



01-16-2001 
01-16-2001 
03-13-2001 
03-20-2001 



GadglVetal 
Stiemnan 
Lee. et al. 
Suntola et al. 



Bhandari et a). 



Hyun et al. 
Guo et at. 
Dautarta8,etai. 
Kangetal 
Doerin9.etal. 



Kang, et al. 
Sneh 
Gates et al. 



Examiner 
Initials* 



— T 



Cite 
No.^ 



BIO 



Foreign Patent Document 



Courtly Code*-Niiirtjef*-Kind Code' (if mown) 



WO 00-16377 
WO 01-17692 A1 



WO 01-27346 Al 
WO 01-27347 Al 



WO 01-29280 Al 



Publication Date 
MM-DD-YYYY 



03-23-2000 
03-15-2001 



Name of Patentee or 
Applicant of Cited Document 



04-19-2001 
04-19-2001 
04-26-2001 



Yi et al. 
Raaijmakers 

Elers 
Elers 

Elers et al. 



Pages. Columns. Unes. 
Where Relevant Passages or 
Relevant Figures Appear 



Date Considered 



0 



269058.1 



Ptease type a pbis sign (♦) inside IMS box 
Substitute for form 1449A/PTO 

FORMATION DISCLOSURE 
^E^^EMENT BY APPLICANT 

;e 8S many s/ieers as necessaiy) 

oTf 9 



PTO/CB/08a(0803) 

A«««md far use mimrflh 07/31/2008. 0MB 0651-0031 
. ^ ^^iS^uToEPARTMEMT OF COMMERCE 
MS. P^^^^'^^^^y^l Z.Tl^ OMB octroi mi mber. 



Firs t Named Inv entor 
Group Art Unit 



Examiner Name 



Attorney Docket Number 
Submission Date 



APPM/5192.02/CPI/C OPPER/PJS 
April 23. 2004 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 



ate 

No.» 



Document Numt>er 



Number-KindCode'*"^' 



Publication Date 
MM-OD-YYYY 



Name of Patentee or 
AppKcant of Cited Document 



US^;>07.487 B1 
US-6.218,298 B1 
08-6,254.646 B1 



0>27-2001 



Kimetal. 



A40 US-6.287,965 81 



US- 6.305.314 81 
US-6.306^16 81 



04-17-2001 
09-04-2001 

09- 11-2001 

10- 23-2001 



10-23-2001 



HoinMs 
Leem 
K ang. et al 
Snehetat. 
Kim. etal. 



A43 US-6.333.260 81 



A50 



US^.335.280 81 
US-6.342.277 81 



12-25-2001 
01-01-2002 
01-29-2002 



K won,etal. 
VanderJeugd 
Shennan 



Pages. Columns, Lines. Where 
Relevant Passages or Relevant 
Rgures Appear 



US-6.346,376 82 
US-6.355.561 B1 



US-6.358.829 82 
US-6.368.954 81 



02- 19-2002 

03- 12-2002 

03- 19-2002 

04- 09-2002 



US-6 .369.430 81 
US-6,372.598 82 
UM,379.748 81 



US-6.391.785B1 
US-6.399.491 82 



04-09-2002 
04-16-2002 

04- 30-2002 

05- 21-2002 

06- 04-2002 



UmetaL 

Sandhu.et al. 
Yoon, el al. 
Lopatin, et al. 
Adetutu.et at 
Kang etal. 
Bhandariet al. 
Sattaetal. 
Jeonetal. 




FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No. 



Foreign Patent Document 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 




Pages, Columns. Lines. 
Where Relevant Passages or 
Relevant Figures Appear 



269058.1 



Plea*o trt« a plus 8lon (♦) Inside l«8 box 
Substitute for form 1449A/PTO 



□ 



PTO/Sa/08a (08^) 

Ammwad la use ttUOUflh 07/31«008. 0MB 0651-OW1 
A««wed w «e oww" COMMERCE 

0,S. Patent and Tredeirttrt 0?^^^^ P^ft ^alB anlwl nu mtter . 

• > fd tnfomiation unless H f^Tlsm » ™' umpfyn^y 



ORMATION DISCLOSURE 
^ EMENT BY APPLICANT 



;se as many sheets as necessary) 



of 



9 



First N amed Inv ef^tor 
Group Art Unit 
Examiner Name 



Attorney Docket Number 



De cember 21, 200 1 
Ling Chen et al 
1763 

Karia A. Moore 



Date 



S ubmission^ 
U.S, PATENT DOCUMENTS 



APPM/5192,02/CP1/COPPER/PJS 



April 23. 2004 



Examiner 
Initials* 



Gte 
No.* 



ASS 



A59 



Document Numt>er 



Number-Kind Code^^'^ 



US-6,416,577 B1 



US-6.416,822B1 
US-6.420,189 B1 
US-6,423,619 B1 



Publication Date 
MM-DD-YYYY 

07-09-2002 
07-09-2002 
07-16-2002 
07-23*2002 



Name of Patentee or 
AppUcant of Cited Document 

Suntoloaetal. 
C hiang e t at. 
Lopatin 
Grant etal. 



Pages. Columns. Lines. Where 
Relevant Passages or Relevant 
Figures Appear 



US-6.428.859 B1 



08-06-2002 Chiang etal 



A65 



A68 



A67 



US- 6.447.933 B1 
US-6.451.119B2 



US-6.451.695 B2 
US-6.468.924 B2 
US-8,475.276 B1 



09-10-2002 
09-17-2002 

09- 17-2002 

10- 22-2002 



Wang,etaL 
Sneh et al. 



Sneh 



Lee etal. 



US-6,475.910 B1 



11-05-2002 
11-05-2002 



US -6.482,262B1 
US-6,482,733B2 



US- 6.482.740 B2 
US-6.534.395 B2 



11-19-2002 
11-19-2002 
11-19-2002 
03-18-2003 



US"6.551.929 B1 
US-6.575.705B2 
US-6.S85.823B1 



04-22-2003 

06- 10-2003 

07- 01-2003 



Eters et al. 
Sneh 



Et ers etal. 
Ra aijmakerB, et al. 
Soi ninen.etaL 
Wert^hoven et al 

Kori et at. 
A kiyamaet aj^ 
VanWijcK 



A73 



FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 




Cite 
No.^ 



B16 



B17 



B19 



820 



Foreign Patent Document^ 



Country Codo*-N«nW-Klnd Code* (if kncwm) 



Publication Date 
MM-DD-YYYY 



05-30-2002 



Name of Patentee or 
Applicant of Cited Document 



06-06-2002 



Pomarede et al. 
Hujanen et al. 



Pages, Columns. Lines, 
Where Relevant Passages or 
Relevant Figures Appear 



Date Considered 



269058^1 



Ptoase type a plus sign Inside (Ms boDc 



El 



llndQf Bie Pal 



;RBdu< 



I toresi 



PTO/SBOSa (0&<»3) 
AoDTOved for use thnxigh 07/31/2008. 0MB 0651-«Ol 

Id m criterton dhfamiaBcn unias3 U '^f--^ » QMBcontrol nuntbef. 



Substitute for form 1449A/PTO 



lATION DISCLOSURE 
lENT BY APPLICANT 



1 85 many sheets as necessary) 



Filing Date 



First Named Inventor 
Group Art Unit 



Examiner Name 



of 



9 



Attorney Docket Number 
Submission 



10/032,284 



Karia A. Moore 



APPM/S192,02/CPI/CQPPEFVPJS 



April 23, 2004 



U,S, PATENT DOCUMENTS 



Examiner 
initials* 



CHe I Document Number I publication Date I Name of Patentee or 

No/ h- MM-DD-YYYY 1 Applicant of Oted Document 

Number-Kind Code' 



Pages, Columns, Lines, Wher 
Relevant Passages or Relevajfl 
Figures Appear 



A7 3 I US-6.S99,572 B2^ 
A74 US-6.607,976 B2 



07-29-2003 
Oa-19-2003 



Saanila et al. 
Cben et al. 



A75 US-6,632,279 B1 



A76 US-6.686,271 B2 
A77 I US-2001-0000866A1 



A78 I US-2001^2280 Al 



A79 I 05-2001-0009140 Al 



10-14-2003 
02-03-2004 
05-10-2001 
05-31-2001 
07-26-2001 



RItalaetal 
Raaijmakers et al. 
Snehetal. 



Sneh 
Bondestam et al. 



ABO I US-2 001-0009695A1 
A81 1 US-2001-0011526A1 



07-26-2001 



Saanila, etal. 



08-09-2001 Doering, et al. 



A82 I US-2001-0024387 Al 



A83 I US-20 01 -0025979 Al 
A84 I 03-2001- 0028924 Al 
A85 I US- 2001-0029094 Al 
A86 I US-2001-0034123A1 



A67 I US-2001-0054730 Al 



A88 1 U S-2001-0054769 Al 
A89 I US-2002-O000598A1 



A90 1 US-2002-OD04293A1 



09- 27-2001 
1O<M-2001 

10- 11-2001 
10-11-2001 
10-25-2001 
12-27-2001 
12-27-2001 
01-03-2002 
01-10-2002 



Raailmakers et al. 

Kim et al. 



Sherman 

Mee-Young, et aL^ 
JeonetaL 
Kim et al. 
Raaijmakers et al. 
Kang et al. 
Soininen, et al. 



FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No.' 



Foreign Patent Document 



Country CodB'-Nun*e»*-Kind Code* & knwvn) 



Publication Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 




Pages. Columns, Unes, 
Where Relevant Passages or 
Relevant Figures Appear 



I txaminer tf- — / i i v^' ■- ' — — .h-^^ «nfAh\ fionfoimahce and not considered. Include 

SSJ.uspt».flo» or MPEP 901.04. 'E-^^V"""""'^ the approprta* symbols 83 tadlcal«do« *e doeum»« under VWPO 

T^bcoltec«ono.lnfb««aUon1s««u.redby37X^^^ 

to ^S£^»U. can (1^786^9199) en^ select opUonZ 



269058_1 



Plaase typo 8 phis sign (♦) inslda IMS t»Di 



□ 



PTO/SB/t}8a(08^) 
Approved for use tfuouBh 07/31/2008. 0MB 0651*0031 
US. Patent and Trademaili Office: US. OEPARTMBNT OF COMMERCE 

Inumbor. 



Substitute for forni 1449A/PTO 



INI 



MATION DISCLOSURE 
MENT BY APPLICANT 



'se as many sheets as necessary) 



leet 6 



Of 



Application Number 


10/032,284 A 


Filing Date 


December 21 » 2001 


First Named Inventor 


Ling Chen at al. 


Group Art Unit 


1763 


Examiner Name 


Karta A. Moore 


Attorney Docket Number 


APPM/5192,02/CPI/COPPER/PJS 


Submission Date 


April 23. 2004 ^ 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 


Cite 
No* 


Document Number 
Number-Kind Code'*"'^* 


Publication Date 
MM-DD-YYYY 


Name of Patentee or 
Applicant 01 cneo Documeni 


Pages, columns. Lines, wnere 
Relevant Passages or Relevant 
Figures Appear / 


"IP 




A91 


US-2002-0019121 Al 


02-14-2002 


Pyo 




— Jh 




A92 


US-2002-0020a69A1 


02-21-2002 


Parte et ai. 








A93 


US-2002-0021544A1 


02-21-2002 


Cho et aL 








A94 


US-2002-0031618A1 


03-14-2002 


Shemian 








A95 


US-2002-0037630A1 


03-28-2002 


Agarwal. et al. 








A96 


US-2002-OCW8635 A1 


04-25-2002 


Kim et al. 








A97 


US-2002-0048880A1 


04-25-2002 


Lee 








A98 


US-2002-0055235A1 


05-09-2002 


AganvaLetal. 








A99 


US-2002-0061612A1 


05-23-2002 


Sandhu.etaL 








A100 


US-2002-006d458A1 


05-06-2002 


Chiang etal 








A101 


US-2002-0076837 Al 


05-20-2002 


HujanenetaL 








A102 


US-2002-0086111 Al 


07-04-2002 


Byun et al. 








A103 


US-2002-0090829A1 


07-11-2002 


Sandhu, et al. 








A104 


US-2002-01 05088 Al 


08-08-2002 


Yang, et al. 








A105 


US-2002-0106536A1 


08-08-2002 


Leeet aL 








A106 


US*2002-0106846A1 


08-08-2002 


Sautter. etaL 








A107 


US-2002-0109168A1 


08-15-2002 


Kim, et al. 




\ 


/ 


A108 


US-2002-01 55722 Al 


10-24-2002 


Satta et al. 





FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No.' 



Foreign Patent Document 



Country Code'-Nufnbor*-Klnd Code' (if known) 



Publication Date 
MM-DD-YYYY 




Name of Patentee or 
Applicant of Cited Document 



Pages, Columns, Lines, 
Where Relevant Passages or 
Relevai 



EXAMINER: Initial ITreference constdeied. wtiether or not citation is in conformance with MPEP 609. Draw Rne through dtation if not in co*tamwnc6 and^nrt conside^ Include 
copy of this fbmi wfth next communication to applicanL i Applteanfe unique citation designation numtwr (optional). 2 See Kinds Codes of "5PTO Patent teu^ at 
www.uspto.gov or MPEP 901 .04. 1 Enter Office that issued the document, by the two^etter code (WlPO Standard ST,3). * For Japanese patent docwnente. thelndlcation of the year 
of the reign of the Emperor must precede the serial number of the patent document sKhd of document by the apprepdate symbols as indcaled on the document under WlPO 
Standard ST.16 If possible, e Applicant Is to place a check maris here If English language Translation Is attached. 

This MOection of b^fdimatoiris required by 37 CFpTl^ an^li^^^^ Is iwlredVobte^^ farid by the OSPTO to 

process) en application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This ooHedion is estimated to teke 2 hours to complete, including gathering, preparing, and 
submitting the completed appOcatton fbmi to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time you require to complete this ferm 
and/or suggestions for reducing this burden, shouU be sent to the Chief Infomiatton Officer, U.S. Patent and Trademark Office. P.O. Box 1450. Atexandrte, VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner Ibr Patents. P.O. Box 1450, Alexandria, VA 22313-1450. If yOU need 

assistance in completing the form, catf f -a00-Pro-9t99 li'90(y'79Mm) and select option 2. 



269058.1 



Please type a plus sign (♦) insUs this box 

^ Undarthe Pai 
Substitute for form 1449A/PTO 



INFORMATION DISCLOSURE 
ITATEMENT BY APPLICANT 



PTO/SBn)8a(08^) 
Approved for use throufih 07/31/2006. 0MB 0851-0031 
U.S. Patent and Tfadamartt Office: U^. DEPARTMENT OF COMMERCE 
te respond to a collection of information unless It dbptavs a valid QMB gontro* number. 




Filing Date 



First Named Inventor 



December 21. 2001 



Ling Chen et al. 




FOREIGN PATENT DOCUMENTS 




Examiner 
Injtials* 


Cite 
No.^ 


Foreign Patent Document 


Publication Date 
MM-OD-YYYY 


Name of Patentee or 
Applicant of Cited Document 


Pages^ Columns, Lines. 
Where Relevant Passagesjic- 
RejevariLBgufes'Appear 


T* 


Country Code'-Nuntter'^Kind Code* (if loiown) 




B31 
832 














833 














J34- 














B35 












Examiner 





copy of this fbm) with next communication to appHcanL » Applicanfs unique dtation designation number (optional), a See Kinds Codes ^ ^^FTO PaterU Ctocj^^ 
%;ww.uspto.gov or MPEP 901 .04. . Enter Office that Issued the document, by the t*o4etter code (WlPO Standard ST.3). * For Japanese patentdocwnente. thelndlcaton of theywr 
of the reign of the Empemr must precede the sedal numt»r of the patent document sKind of document by (ho apprepriate symbols as Indteatad on the document under WiPO 
Standaid ST.16 If possible, s Applicant Is to place a check mark here if English language Translatton b ettached. 

This coDectton of Infbmiatbn Is required by 37 CFR 1.97 and 1.98. The Information is required to obtain or retain a benefit by the pubOc Which te to file (and by the USPTO to 
process) an applicatton. Confidentialiiy is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coOeclton to estimated to take 2 houre to complete. Including gathering, P^^nno. a~ 
aubmlltfng the completed applicatton fbmi to the USPTO. Time win vary depending upon the Individual case. Any comments^ the amount of Unw you r^ube to canptete mb fiwm 
and/or suggeattons for reducing this burden, should be sent to the Chief Infonnatton Offteer. U.S. Patent and Tredemaik Office. P.O. Box 1450, Alexandrte. VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Ccmmtealoner for Patents, P.O. Box 1450, Atexandrla. VA 22313-1450. If yOU neea 
assistance In completing the form, call l-SOO-PTO-Qm f f -800-7B6-9f 99; and select option 2. 



269058.1 




Pl8a$a type a phis sign Hhsktathb box 1"^ RTCWSBrtJSb (Oa^) 

tfiB Paoerwoik Reduction Act of 1995. no 

Substitute for form 1449B/PTO 

INFORMATION DISCLOSURE 
JEMENT BY APPLICANT 



Approved fiv use tftroug)^ 06/30/2006. 0MB 0851*0031 
U.S. Patent and Tradaimrti Offlta: U.S. DEPARTMENT OF COMMERCE 

, rt dbdavs a vaOd OMB control number. 



0 



(Use as many sheets as necessary) 



Examiner 
Initials* 



8 



ADDlication Number 


10/032,284 ^ 


Filing Date 


December 21.2001 


First Named Inventor 


Ling Chen et ai. 


Group Art Unit 


1763 


Examiner Name 


Karia A. Moore 


Attorney Docket Number 


APPM/5192.02/CPI/COPPER/PJS 


Submission Date 


April 23. 2004 ^ 



NON PATENT LITERATURE DOCUMENTS 



Cite 
1 



Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.). date, page(s), volumenssue 
numbers), publisher, city and/or country where published 

Kukli, e* a/. "Properties of {Nbi-xTaxhOs Solid Solutions and {Nbi.xTax}205- 
Zr02 Nanolaminates Grown by Atomic Layer Epitaxy," NanoStructured 

Materials. Vol. 8. No. 7. 1997. p. 785-93 

Kukli. ef a/., In-situ Study of Atomic Layer Epitaxy Growth of Tantalum 
Oxide Ttiin Films from Ta(OC2H5)5 and H2O," Applied Surface Science. 
March 1 997. p. 236-42 



Kukli. etal. "Properties of Ta203 based Dielectric Nanolaminates 
Deposited by Atomic Layer Epitaxy," J. Electrochem, Soc, Vol. 144, No. 1 
January 1997. p. 300-306 



Kukli, et al. "Tailoring the Dielectric Properties of Hf02-Ta205 
Nanolaminates," Appl. Phys. Lett. 68 (26). June 24. 1996, p. 3737-3739 



Kukli, al. "Atomic Layer Epitaxy Growth of Tantalum Oxide Thin Films 
from Ta(OC2H5)5 and H2O," J. Electrochem. Soc, Vol. 142, No. 5. May 
1 995 p. 1 670-1 675 



Ritala, M., et al. "Controlled growth of TaN, TaaNs, and TaOxNy thin films by 
atomiclayer deposition," Chem. Mater., Vol. 11, No. 7. 1999 pp. 1712-1718 



Leskela. M.. et al. "Atomic layer epitaxy in deposition of various oxide and 
nitride thin films," Collogue C5, supplement au Journal de Physique II, 
Volume 5, June 1995 pp.937-951 



8 



Hiltunen, L., etal. "Nitrides of titanium, niobium, tantalum and molybdenum 
grown as thin films by the atomic layer epitaxy method." Thin Solid Films, 
166 (1988) 149-154 



KLAUS. ET AL. "Atomically Controlled Growth of Tungsten Nitride Using 
Sequential Surface Reactions." Applied Surface Science. 162-163 (2000) 
479-491 . 



10 



YANG. ET AL. "Atomic Layer Deposition of Tungsten Film from WF6/B2H6: 
Nucleation Layer for Advanced Semiconductor Device." Conference 
Proceedings ULSI XVII (2002). 



11 



Examiner 



NIINISTO. ET AL. "Synthesis of Oxide Thin Films and Overlayers by Atomic 
Layer Epitaxy for Advanced Applications." Materials Science and 
Engineering B41 1996 p. 23-29. 



Date Considered^ / ^ /'Q ^ 



•EXAMINER: Initial V refemnce.consldefBd. whether or not citation Is In oontoimance wHh MPEP 609, Draw line through citation if not in conformance and not considered. Include 
copy of mis fomi >i»rtth next communication to applicant 1 A^ hei^ if. tnfll»h ianguaga. 

Tianelation is attached. 

This collection of Infomiation is required t)y 37 CFR 1.98. The Inftwmatton is required to obtain or retain a l)enefit by the put)«c which is to fPe (and by the USPTO to process) an 
appiicatton ConBdentlaltty is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection Is e«tlmatBd to taJ« 2 hours to comptete. tocludlng gathaKng. preparing. 
the completed application (bmi to the USPTO. Time wDI va»y depending upon the Individual case. Any comments on the amount of time you require to co^P'S^^^^J'^Vf ?™ 
suggestoro tor reducing this bunlen. should be sent to the Chief Intomwtion Officer, U.S. Patent and Trademark Office. P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT 

269058 1 



SEMO FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner fof Patents. P.O. Box 1450, Alexandria, VA 22313-1450. if you need 
assistance in compteting the fom, cali t-600^rO-9199 (l-eoO-TeS-QISB) and seieet option Z 



Plaas8type8|itits6lgn(*)bisldalhisbai * 



PTOfSB/OSb (OMS) 



Approved for use tfuough 06/30/2006. OMB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

UndBf tha Papefwofk Reduction Ad of 1 995. no persons am reoulred to fesoond to a conactton of bttior matto n untess ft <fisplavs a vaSd.O MB control nu mtiaf. 



Substitute for fcrnn 1449B/PTO 

RMATION DISCLOSURE 
MENT BY APPLICANT 

as many sheets as necessary) 




Application Numl>er 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



1QA032.284 



December 21. 2001 



Ling Chen et al. 



1763 



Karia A. Moore 



APPM/51 92.02/CPI/COPPER/PJS 



Of] 9 



Submission Date 



April 23, 2004 



NON PATENT LITERATURE DOCUMENTS 



Examiner 
Initials* 



Cite 
No.^ 



Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

item (book, magazine, journal, serial, symposium, catalog, etc.). date, page(s). volume-issue 
numbiBr(s), publisher, city and/or country where published 




EISENBRAUM, ET AL. "Atomic Layer Deposition (ALD) of Tantalum-based 
materials for zero thickness copper barrier applications," Proceedings of the 
IEEE 2001 international Interconnect Technology Conference (Cat. No. 
01EX461)2001. 



CLARK-PHELPS, ET AL. "Engineered Tantalum Aluminate and Hafnium 
ALD Films for Ultrathin Dielectric Films with Improved Electrical and 
Thermal Properties." Mat. Res. Soc. Symp. Proc. Vol. 670 (2001). 




Date Considered ^/ ^ /Q £^ 



'EXAMINER: Initial If naffeience consldefed. nvliether or not citation Is In eonfonnanoe with MPEP 609. Draw line through citation If not in eonfbfmaBce and ndt consideied. Include 
copy of this tonn wtth next communicayoA to applicant 1 AppQcanfa unique citation dealgnation numl)er (optkMial): 2 Applicant b to plaoe a check mailt here ff English languaoa 
Tianslation is attadied. 



This.co08Ctk>n.of.tnfbmriation Is rQqulred.0y.37 CFR l.98..The.information.b roqulmd.to obtain.or retain a t}enefit.by_the.p^^ 

application. ConfidentiBtity Is governed by 35 U.S.C. 122 end 37 CFR 1.14. This coUaction is estimated to talce 2 hours to complete, including gatheri/^. preparing, and submitting 
the completed eppQcatton fbmi to the USPTO. Time wBI vary depending upon the Individual case. Any comments on the amount of time you mqulre to con^tletB this fbrm end/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent end Tredemarfc Office. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORl^ TO THIS ADDRESS. SEND TO: Commlsaloner for Patents, P.O. Box 1450. Alexandria, VA 22313-1450. it you need 
assistance in complating the fonn, cali l-BOO-PTO-QISB (1-800-786'9199) and select option 2. 



269068,1 



Haase type a plus sign (♦) inside this box 



PT0/SB/Q8a (08^3) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. PatenI and T/ademartt Office: U.S. OEPARTMEhfT OF COMMERCE 



SubsUtutefoffofin1449A/PTo/^ _ 


Application Number 


10/032.284 A 


1 APR 3 0 2004 


Filing Date 


December 21. 2001 


INFORMATION C^LOSUJ^ 


First Named Inventor 


Ung Chen et al. 


STATEMENT BY Ane&i^mrr 


Group Art Unit 


1763 




Examiner Name 


Karia A. Moore 


(Use as many sheets as necessary) 


Attorney Docket Number 


APPM/51 92.02/CPI/COPPER/PJS 


Sheet 1 11 1 of 1 1 


Submission Date 


April 27. 2004 ^ 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 



Document Number 



Number-Kind Code' 



Pubilcation Date 
MM-DD-YYYY 



Name of Patentee or 
Applicant of Cited Document 




Pages, Columns. Lines, Where 
Relevant Passages or Relevant 
Figures Appear 



FOREIGN PATENT DOCUMENTS 



Examiner 
Initials* 



Cite 
No.' 



Foreign Patent Document 



Country Code'-Number^-Kind Code' (if known) 



Publication Date 
MM-DD-YYYY 




Name of Patentee or 
Applicant of Cited Document 



Pages. Columns. Lines. 
Where Relevant Passages or 
Relevant Figures Appear 



T* 



Examiner 



Date Considered 



EXAMINER: Initial ff refsrence consfdered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not tn confjprntance tfnd not considered. Include 
copy of this form with next communication to applicant t Applicanrs unique citation designation numt)er (optional). 2 See Kinds Codes of USPTO Patent Documents at 
www.uspto.gov or MPEP 901 .04. i Enter Office that issued the document, by the two-ietter code (WiPO Standard ST.3). 4 For Japanese patent documents, the indication of the year 
of the reign of the Emperor must precede the sertal number of the patent document sKind of document by the appropriate symliols as indicated on (he document under WIPO 
Standard ST.18 if possible, e Applicant is to place a check mark here if English language Translation is attached. 

This collection of information is requimd by 37 CFR 1.97 and 1.96. The information is requiiBd to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection Is estimated to take 2 hours to complete, Includtng gathering, preparing, and 
submitting the comjMetad applicatton form to the USPTO. Timo will vary depending upon the individual case. Any comments on the amount of time you require to complete this torn 
and/or suggestk3ns for reduc^g this tjurden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450. Alexandria, VA 22313-1450. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450. Alexandria. VA 22313-1450. if you need 
assistance in completing the form, call I'SOO-PTO-QIQQ (I'BOO'JBS-QIQQ) and select option 2, 



269910.1 



